Experimental

Preparation
All materials and solvents were obtained from commercial suppliers (Sigma-Aldrich, Alfa Aesar, and others) and used without further purification.
Synthesis of P 2 and P 3 ligands
The preparations of 2,2'-dimethyl-4,4'-bipyridine (P 2 ) and 3,3'-dimethyl-4,4'-bipyridine (P 3 ) were carried out according to the reported procedures.
[1]
Synthesis of MOF-508·(DMF)·(H 2 O) 2 ([Zn 2 (BDC) 2 (P 1 )]·(DMF)·(H 2 O) 2 )
A mixture of Zn(NO 3 
Synthesis of SCUTC-18·(DMF) 2 ·(H 2 O) ([Zn 2 (BDC) 2 (P 2 )]·(DMF) 2 ·(H 2 O))
SCUTC-18 was prepared by using the same procedures as those for MOF-508 except that 
Synthesis of SCUTC-19·(DMF)·(H 2 O) 2 ([Zn 2 (BDC) 2 (P 3 )]·(DMF)·(H 2 O) 2 )
SCUTC-19 was prepared by using the same procedure as those for MOF-508 except that Mercury CCD diffractometer operated at 90 kV and 50 mA using Mo Kα radiation (λ = 0.71073 Å) at room temperature. The empirical absorption corrections were performed using the CrystalClear program. [2] The structures were solved by direct methods and refined on F 2 by full-matrix least squares technique using the SHELX-97 program package. [3] All nonhydrogen atoms were refined with anisotropic displacement parameters. Hydrogen atoms attached to carbon were placed in geometrically idealized positions and refined using a riding model. The routine SQUEEZE (PLATON) [4] was applied to the structures in order to remove Table S1 . Selected bond lengths and bond angles are given in Table S2 .
Crystallographic data for MOF-508: triclinic P-1, with a = 10.894 (2) 
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Elemental analyses for C, H, and N were carried out by using a Vario EL III Elemental
Analyzer. Infrared (IR) spectra were recorded (4000-400 cm -1 ) as KBr disks on a Bruker 1600 FTIR spectrometer. Thermogravimetry analyses (TGA) were performed on a simultaneous SDT thermal analyzer (STA449C, Netzsch) under a flow of N 2 at a heating rate of 10 °C/min between ambient temperature and 800 °C. Powder XRD investigations were carried out on a
Bruker AXS D8-Advanced diffractometer at 40 kV and 40 mA with Cu Kα (λ = 1.5406 Ǻ) radiation.
Sorption measurements
The N overnight to remove the guest molecules. After cooling to room temperature, the sample was exposed to a N 2 flow with water (or toluene) vapor until no weight change was observed.
Then the sample was heated at a rate of 5 °C/min under a pure N 2 flow.
Scheme S1. Schematic illustration of the self-assembly of paddle-wheel cluster Zn 2 (CO 2 ) 4 with bicarboxylate L(COO) 2 and bidentate pillar linkers P to construct 3D primitive cubic MOFs, Zn 2 (L(COO) 2 ) 2 (P). 
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-6 ≤ h ≤ 12 -12 ≤ k ≤ 13 -67 ≤ l ≤ 67 -11 ≤ h ≤ 13 -13 ≤ k ≤ 13 -16 ≤ l ≤ 16R = ∑(‖F o ---F c ‖)/∑-F o -. wR = [∑w(F o 2 -F c 2 ) 2 /∑w(F o ) 2 ] 1/2 .
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SCUTC-18
Zn ( 
Symmetry codes: i = -1+x, y, z; ii = x, -1+y, z; iii = 0.5-y, -0.5+x, -0.25+z; iv = x, 1+y, z; v = x, y, 1+z.
Electronic 
Calculation of isosteric heat of adsorption
The micropore filling of toluene vapor can be well described by the DudininRadushkevich (DR) equation:
in which W and W 0 are the amount of adsorption at P/P 0 and the saturated amount of adsorption, respectively. E 0 is the adsorption energy.
The DR plot has a linear relationship in the high relative pressure (P/P 0 ) region, from which the value of E 0 can be deduced ( Figure S14) . Furthermore, the isosteric heat of adsorption, q st,Φ=1/e , at the fractional filling of 1/e can be obtained by using q st,Ф=1/e = H v + E 0 , where H v is the heat of vaporization of the solvent. checkCIF/PLATON report (basic structural check)
No syntax errors found. CIF dictionary Please wait while processing ....
Interpreting this report
Datablock: SCUTC-18
Bond precision:
C-C = 0. 1 ALERT level A = In general: serious problem 0 ALERT level B = Potentially serious problem 9 ALERT level C = Check and explain 7 ALERT level G = General alerts; check 3 ALERT type 1 CIF construction/syntax error, inconsistent or missing data 8 ALERT type 2 Indicator that the structure model may be wrong or deficient 1 ALERT type 3 Indicator that the structure quality may be low 3 ALERT type 4 Improvement, methodology, query or suggestion 2 ALERT type 5 Informative message, check
